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17 根梁试件，通过三点加载试验，对 RC 梁试件的荷载挠度关系曲线、箍筋屈服
举动、裂缝进展情况以及构件破坏形态等抗剪性能进行了调查。在实验研究的基






















































The steel corrosion is one of the main structure degradation phenomenon in 
reinforced concrete (RC) structures. For RC beams, the corrosion of longitudinal bars 
will result in deterioration of steels’ mechanic properties, the damage of RC beams’ 
cross section, degradation of bond strength between steel bars and the surrounding 
concrete, which will change load-carrying mechanism and failure mode. There have 
been many reports about the flexural behavior of reinforced concrete beams 
containing corroded steel bars, but however little attention has been paid on the shear 
behavior of aged beams. The shear failure of RC beams is brittle and without obvious 
warning, and therefore it is necessary to study the bond strength deterioration of steel 
bars resulted from steel bar corrosion on the shear behavior of RC beams. 
This paper carried out experimental and analytical investigation on the influence 
of spatial distribution of bond degradation on the load-carrying mechanism and failure 
mode of RC beams.Using artificial method, this research cast 17 RC beams specimens 
simulating spatially bond degradation, and carried out three-point loading tests on this 
specimens to investigate test beam`s shear performance such as load-deflection 
relationship, the yield behavior of the stirrups, the development of the critical 
diagonal cracks and the failure mode of the beams. Based on the test results, this 
paper also carried out analytical process using Diana Fem program. From 
experimental and analytical results, this paperunveiled the effect of partial bond 
degradation of longitudinal bars on the load-carrying mechanics of RC beams. Within 
the scope of this study, the following conclusions can be drown: 
1. It was more dangerous for RC beams have the bond deterioration area near the 
supporting position than in the vicinity of middle portions. Even though tie-arch 
load-carrying mechanism had been initially formed, it could not sustain for a long 
time due to the rapid progress of inclined crack. Eventually the inclined crack broke 
through the whole cross section, leading to a significant decrease in shear capacity.  
2. In this study, specimens using epoxy resin steel and galvanized steel as 
longitudinal tension bars had the same shear behavior, such as load-deflection 















regular steel bars. 
3. Compared with the open-type stirrup, the closed-type stirrup had a better 
restriction on the progress of inclined crack. However, anchorage conditions of 
stirrups had little influence on the load-carrying capacity. 
4. The degradation of bond strength of stirrups might decrease the number of 
inclined cracks and speeded up the propagation of inclined cracks, which was obvious 
in the open-type stirrups. However, it has little influence on the shear-carrying 
capacity. 
5. For specimens with different shear span to effective depth ratio，the spatial 
distribution of longitudinal bar bond degradation has different influence on the 
load-carrying mechanism and failure mode of RC beams. Comparing with specimens 
with higher shear span to effective depth ratio，the bond deterioration area near the 
supporting position has relatively smaller influence on specimens with smaller shear 
span to effective depth in load-carrying capacity。 
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